



































































































































IOWA DEPARTMENT OF TRANSPORTATION

TO OFFICE: District No. 6 DATE: August 9, 1991
ATTENTION: Bruce Kuehl ~ REF. NO.: Cedar County
- g IR-80-7(57) 265
PCC Inlay
FROM: E. Tom Cackler
OFFICE:  Construction

SUBJECT: Granular Subbase

Overcompaction of the granular subbase has resulted in excessive
crushing of the crushed concrete. The excess fine particles re-
duces the drainability of the material. :

In order to reduce this crushlng, Wwe are proposing several
changes in the method of compaction. On a trial basis, we are
requesting the following changes be 1mp1emented on this project
only: _

1. The moisture content of the granular material
shall be within 2% of the optimum moisture content,
as determined by the Central MaterlalsA ;a;;&/z Y4

Laboratory. - 5-5-3 ol
A /4 AL .

2. The full thickness of the granular subbase
material shall be compacted with four passes
of a steel drum roller, operating in the static
mode, or a pneumatic-tired roller.

3. No nuclear density testing will be required, although
some nuclear testing may be requested later to evaluate
the number of roller passes versus gompaction.

4. The modified gradatlon shall continue to be used. The
modified gradation was:

100% passing the 1 1/2" sieve
10-25% passing the #8 sieve
-0~15% passing the #50 sieve
0-6% passing the #200 sieve

As per the existing specification, hauling shall not be permitted
"on the completed granular subbase. :

ETC:wik
cc: D. Anderson, M. Burr, R. Boulet, M. Brandl, K. Dirks, J. Lane,
D. Mathis, FHWA

'42? /Z 7/ . |
L5 Grcreersi | w5
/ﬁvé%ywﬁgowﬂy ’
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IJOWA DEPARTMENT OF TRANSPORTATION

TO OFFICE: District 6 DATE: August 16, 1991

ATTENTION: Bruce Kuehl REF. NO.: Cedar County

FROM:

IR-80-7(57) 265

Thomas R. Jacobson

 OFFICE: Office of Construction

SUBJECT: Granular Subbase

This letter serves to confirm our telephone conversation this
morning and authorize changes in the granular subbase material.

The items to be changed include:
1. The broken concrete pavement is to be passed through a 2"
scalper screen prior to crushing. The material passing

through the 2" screen is to be wasted.

2. Lower the no. 8 sieve passing requirement to 10-20 percent.
The modified gradation will be:

100 percent passing the no. 1 1/2" sieve
10-20 percent passing the no. 8 sieve
0-15 percent passing the no. 50 sieve
'0~6 percent passing the no. 200 sieve

3. The changeé will be evaluated after approximately one mile of"
this material is placed.

TRJ : pCc
cc: D. Anderson
M. Burr e KC, Brown
R. Boulet
M. Brandl Maris
K. Dirks :
J. Lane Céa’"f
D. Mathis, FHWA . - Frank—"

T, hn Grive
,37/20/7/ |
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Appendix D

New Jersey Falling Head Permeameter Procedure
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o7
NEW JERSE‘ DEPARTMENT OF TM\SPORT‘\TIO:\ .- .

| MEMORANDUL]

_FROM ' V. Mottola

sUBJECT___Laboratory Compaction and DATE 5/27/88  TELEPHONE NO. 2-5730

Permeability of Non-Stabilized and Bituminous
Stabililzed Open-Graded Base Course Materials

As per our discussion at the Interagency Meeting, attached are the methods
of tests for open-graded materials ‘which should be. included into Section 990 of
the NJDOT Standard Spedifications. .These tests ou‘thne the procedure for
Laboratory Compaction. and Permeability of “Non-Stabilized and Bituminous
Stabilized Open Graded Base Course Materials. The following: have been written
in the format fgllowed by Section 990 of the 1983 Standard Speafmanons.

‘ Method of ]:ests e : ' N
I

Q-1 Compacnon of Non-Stabilized Open Graded (NSOG) Base Course Matenals

Q-2 Compacnon of Bituminous Stablhzed Open Graded (BSOG) Base Course
Matepals

Q-3 Falhng Head Permeability Test for Non-Stabilized and Bituminous
Stabxhzed Open Graded Base Course Materials

{If you require additional information, please contact me. o

' 7/ & Jrttl

chtor E. Mottola

, ' Attachments -
cc:  J.Croteau
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Q—l COMPACTION OF NON-STABILIZED OPEN GRADED (NSOG)

BASE COURSE MATERIALS

1. Scope ' _ -
This method of test determines the density of NSOG base co_ursé material

and outlines the procedure for compaction in preparation for falling head

permeability testing.

Modified NSQG cbmpa tion equipment as shown in Figures 2 and 3.
A Burmister benas; S{able meeting ASTM D-2049.

Four (4) inch dia ermeability molds with #16 sieve screen.

12 1b. lead surcharge.

N\
A heavy duty scale capable of weighing samples up to 20 Kg. with an

accuracy of + 1 gram.
A steel ruler with 1/100 o( an inch gr{c\iations.

A stopwatch capable of 0.1 second accdi‘aqy.

3. Procedure .

Place the &4 inch diameter mold into the recess of the bottom retainer on
the Burmister Table. Secure the\ retainer to the table with threaded rods and
~wing nuts.

Weigh out 3.5 lb. of NSOG material and place the sample loosely into the
mold and level the surface. Enter the weight of sample into Figure 6.

~ Place the spacer plate onto the mold and level the surface. Fit the top
retainer plate over the threaded rods and cylinder mold.

Secure the top retainer with wing nuts.




Q—l COMPACTION OF NON-STABILIZED OPEN- GRADED (NSOG)
| BASE COURSE MATERIALS

1. Scope ' ' ‘ ' . ..
This method of test determines tﬁe.denﬁity‘ of NSOG base ¢§grsé ‘material
and outlines the procedure for compaction in prepai‘atioﬁ fo'r’.falling head

permeability testing.

2. AEEar'atuS .
- Modified NSOG cdmpaction equipment as’ shown in Figuhés 2'and 3.

LR v
-

A Burmister Vibratory Table meeting ASTM D-2049.
“ Four () inch diameter permeability molds with-#16 sieve screen.
12 Ib. lead surcharge. : Sy
A heavy duty scale capable of weighing samples up to 20 Kg. with an
accuracy of + 1 gram

A steel ruler with 1/100 of an inch gradations.

A stopwatch capable of 0.1 second accuracy.

3. Procedure .

Place the 4 inch diameter mold into the recess of the bottom retainer on
the Burmister Table. Secure the retainer to the table with threaded rods 'and
“wing nuts.

Weigh out 3.5 lb. of NSOG material and place the sample loosely into the
" mold and level the surface. Enter the weight of sample into Figure 6.

~ Place the spacer plate onto the mold and level the surface. Fit the top
retainer plate over the threaded rods and cylinder mold.

Secure the top retainer with wing nuts.
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A

ﬁgésure and record (t6 the nearest .01") the

F sa_rnplé to the top of the Cylinder mold.

Lower the 12 lb. surcharge to sit ﬁ'eely onto the spacer platé and begin

' \:ibrating the sample for 30 seconds at an amplitude of 50 on the scale described
in ASTM D-2049.

inRemove the surcharge and measure the compacted height of the sample.

Repeat the procedﬁre for a total of 5 trials. o

After completion of each trial, unfasten the cylinder mold with compacted

sample from the Burmister Table and place the mold into the modified fallingA

head permeameter for permeability testing (see Method of Test Q-3).

4, Calculations

Measure the compacted density of each NSOG sample as follows:

Density = ' W sample
V sample
where:
w = .Weight of compacted sample (lbs.) = 3.5 Ibs.
V= Height of Sample (in) x (12.56 in_~2:)
- 1728 )
5. Report

The densities of five compacted NSOG samples shall be réported on Figure

G\S, Compaction and Permeability Data Sheet. -
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sample (see Method of Test Q-1

Q-3 FALLING HEAD PERMEABILI'_I'Y TEST FOR ANON—'STABILIZED AND
" BITUMINOUS STABILIZED OPEN GRADED BASE COURSE MATERIALS

I. Scope ' ‘ -
This method of test describes the procedure determining the permeability
of non-stabilized (NSOG) and bituminous stabilized (BSOG) open graded base

course materials.

2. Apparatus

Movdified falling head permeabilitv apparatus as shown on Figure 6.

8.5" high™x 4" 1.D. steel\molds with #16 sieve screen soldered to bottom of
mold for testing of G materials and without screen mesh for testing of BSOG
materials.

A source of clean water <\:ap le of supplying a minimum flow of five to six
gallons per minute.

A stopwatch capable of measuring up 30 minutes with an accuracy of

+ 0.1 second. : N

~.

A 12" steel ruler with 1/100\inch gradations.

3. Procedure
Place the 4" diameter cyldeer mold with compacted NSOG or BSOG
r Q-2 for compaction procedure) into the
bottom support ring of the falling head permeameter. A rubber gasket shall be
placed along the bottom edge of the cylinder mold to prevent water leakage.
~ Place the rubber stopper at the bottom of the permeameter and close the

bottom flap gate.




' BASE COURSE MATERIAL

1." Scope ' - 3

A T_his method of test deScfibesv the prdcedure for determining the com_pacfed_

~density of BSOG base course matenal in preparation for falling head

permeability testing. 3

2. AE-EF aratus ,
Modified BSOG céfnpactit;ri apparatus as described in Figures 4 and 5 and
" illustrated in ASTM D-1076.  * o ‘ e
8.5" high x 4" I.D. steel molds as shown in Figure 5. o
A Lancaster mecharﬁca.l mixer with at least 5 Ib. papacity suficient to
blend an asphalt cement stone rﬁix. |
An Instron Universal 'tésting - machine or similar device capable of
producing accurate molding pressures up to 2000 psi or 25,000 lbs. total load.
A heating oven capable of heating materials to at least 325°F.

4 inch diameter paper discs.

3. Procedure
Weigh out. approximately 5 lbs. of materials for a BSOG mix.
Heat all materials to be blended and the mixing utensifs to appropriate
temperatures to assure compaction of the mix in the mold at 250°F as follows:
a. Stone to 325°F |
_b. Asphalt Cement to 275°F
c. Mixing utensils and bowls to 325°F

If BSOG mix has already been batched (samplés taken from field), heat the

mix to BOOOF.
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;.:_,_.ml.va"ncaster. mixer for two minutes or until stone is fully covered by 'A.C.,

‘whichever comes first.

-

_ Lightly oil compaction ﬁold and plunger components. -
_Place half ring supports and mold on bottom plunger.
insert paper disc into bottom of mold.

Pour 1600 grams (3.5 lbs.) of the heated asphalt cement-stone mix into the
4.0" diameter mold. This is done in three equal lifts. After each lift, the mix is
rodded 25 times using a spafula (10 times of the surface of the layer and 15
times around the stone-mold interface.

Place a paper disc on sample and insert the top plunger. --—

Begin compaction with the Instrbn Univefsal testing machine. Compactive
pressures should be limited to 600 psi: for carbonate rock aggregate, and 1000 psi
for aggregates of all other stone types so that excessive pressures do not crush
the aggregates.

Compaction should follow procedures outlined in ASTM D-1079.

Remove the cylinder mold and compacted BSOG sample from the Instron
machine. |

Measure and record the height of the compacted BSOG sample in inches
(nearest .01").

Repeat the procedure for a total of 5 trials.

After completion of each trial, calculate the density as ou.tlined bélow and

place the cylinder mold with the compacted sample into the modified falling

head permeameter. For permeability testing, see Method of Test Q-3.
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Calculations 3

' 'Measure the cdrﬁpac d ‘densny of 'éa‘éh: B'S.OG’Sémﬁl‘e as foiloWs: N

1 Density = : \:,/_::%I;Lllg .
whene:
=  Weight of compacted sample (Ibs.) = 3.5 Ibs.
V= Hégght of Sample (in) x (12.56 inz)

1728

5.




Calculations

‘Measure the compacted density of each BSOG sample as follows: *

-

1 Dénsity: | %&% L R
where: 4 ) - |
w = Weight of comp:;cted sample (Ibs.) = 3.5 lbs.
V< Height of Sample (in) x (12.56 ipz) |
Vi o

" The densities of five compacted BSOG samples shall be reported on Figure

5, Compaction and Per'ﬂr;\zability Data Sheet. - -
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8.5"

2.0"

F-IGUREiZP BSOG COMPACTION EQUIPMENT ASSEMBLY.
‘ SCALE: I"= 2"
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Q-3 FALLING HEAD PERMEABILITY TEST FOR NON-STABILIZED AND
""" BITUMINOUS STABILIZED OPEN GRADED BASE COURSE MATERIALS

1. Scope ) ‘ . -.

This method of test describes the procedure determining the permeability
of ndh-stabilized- (NSOG) and bituminous stabilized (BSOG) open graded base

‘course materials.

-2.  Apparatus '

Modified falling head permeabilitv apparatus.as shown on Figure 6.

8.5" high x 4" I.D. steel molds with #16 sieve screen soldered to bottom of
mold for testing of NSOG materials and without screen mesh-foritesting of 'BSOG
materials.

A source of clean water capéble of supplying a minim;xm flow of five to six
gallons per minute. |

A stopwatch capable of measuring up to 30 minutes with an accuracy of

+ 0.1 second.

A 12" steel ruler with 1/100 inch gradations.

3.  Procedure
Place the 4" diametér cylinder mold with compacted NSOG or BSOG
sample (see Method of Testl Q-1 or Q-2 for compaction procedure) into the
bottom support ring of the falling head permeameter. A rubber gasket shall be
placed along the bottom edge of the cylinder moid to prevent water leakage.
~ Place the rubber stopper at the bottom of the permeameter and close the

bottom flap gate.
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\

. "Place a rubber gasket at the top edge of the cylind'é_r mold.
Place the upper support ring and plastic standpipe on top of the 4"
diameter cylinder mold. Lock the upper support ring to the cylinder mold with

-

the wing nuts.

The permeameter is now assembled aﬁd ready for permeability teéting.

Place the assembled permeameter near the water source and suitable
drain. |

With the bottom flapgate closed, fill the plastic standpipe to overflowing
with water from the cold water tap.

Once the standpipe is overflowing with water, start the perméability flow
test by opening the bottom flapgate to allow water to flow through the sample.
Start the watch at the time of opening the flapgate.

When the water level in the plastic standpipe reaches the predetermined
mark situated 15.75" below the top of the standpipe, stop the watch.

Record the time in seconds on Figure 6, Compaction and Permeability Data
Sheet. |
Note the compacted height of the NSOG or BSOG sample (L) in inches.

Repeat tﬁe permeability test with additional compacted NSOG or BSOC

samples for a total of 5 trials.

4.  Calculations
Use Figure 6, Compaction and Permeability Data Sheet to calculate the
permeability of the open graded materials.

Calculate the falling head permeability (K) as follows:
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falling head permeability (ft./day)

R
1

height of compéc‘:\ted NSOG or BSOG sample (in.) w-

recorded time fé\r water level to fall 15.75 in._ from top of

1"

standpipe \

hl = height of\ass\embled\permeameter =Fage=in. \”M
' \

h2 = height from fin water mark to bottom of cylinder mold = e . - -
in. ”OM/"*\
~fn = natural logarithm

Repeat the permeability calculation for each of the five trials.

5. Report
The permeabilities of five NSOG or BSOG samples sQall be reported on

\“*,
Figure 6, Compaction and Permeability Data Sheet.




el

"= wheres

= falling head permeability (ft./day) .
I T height of compécted NSOG or BSOG sample (in.) .
:,T Co= recordgd time fbr water ..ievel to fall 15.75 in. from top of
| --standpipe_' ' . , |
hl = height of assembled permeameter =ga’n. QM
h2 = height from final water m.ark to bot_tom of cylinder mold =ﬁ$—
. o M.395. .
- € = " natural logarithm |

®

Repeat"the permeability calculation for each of the five trials.

5. Report-
The permeabilities of five NSOG or BSOG samples shall be reported on

Figure 6, Compaction and Permeability Data Sheet.
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FIGURE:DA MODIFIED BURMISTER EQUIPMENT ASSESSORIES.
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' NEW JERSEY DEPARTMENT OF TRANSPORTATION

DIVISION OF RESEARCH AND DEMONSTRATION
COMPACTION AND PERMEARILITY DATA SHEET

COMPACTION OF NSOG / BSOG MATERIAL (circle one)

NJPOT SPECIFICATION:

SPEC. FERMEABILITY:

PROJECT: SECTION: COUNTY:
MATERIAL: . -STONE SIZE:
SOURCE: QUARRY :
DENSITY OF O.G. MATERIALS
Sample | Density
- Sample Volume|W +1728
. // Date a1 d2 |L=8.5 -| Weight|{V=12.6L[V
o (inch)| (inch) | (d1+4d2)| W (1b)|{(cu in)| (pcf)
~
® ///
=i
CYLINDER MOLD
PERMEABILITY OF O.G. MATERIALS
hl = h2'= . L '1ﬂ‘
3¢.5-d42[14.75- |L _(in) "hl K’T\inh9
Triais| Time d2| T (sec)|lim\ h2 ST )
(s=c) {(in) (in) (ft/dayv)
g < l
-@
]
GRADATION OF O.G. MATERIALS
o 2 Sieve No. (No. {No. {No. |
z Size| 1.5 1 | @.5| 4| 8] 18| 50|P.1I.
-
// %
#1 PASS
4 /// %
g o #2 | PASS
T %
PERMEAMETER SPEC{ FASS
i ] e
FATTACEME T ORI ST - T T 6O T, ' 58;. ) s ) -~ Iy '



Q2

BASE COURSE MATERIAL

1.  Scope
_ This method of test describes the prdcedure for determining the compacted
density of BSOG base course material in preparation for falling head

permeability testing.

2. Aggaratus
Modified BSOG ¢&

paction apparatus as deécribed in Figures 4 and 5 and
illustrated in ASTM D-1074. —
as\xshown in Figure 5.

A Lancaster mechanical mixer %vith at least 5 Ib. capacity suficient to

8.5" high x 4" 1.D. steel mol

blend an asphalt cement stone mix.

An Instron Universal testing machine or similar device capable of
producing accurate molding pressures upito 2000, psi or 25,000 lbs. total load.

A heating oven capable of heating materials tQ at least 325°F.

4 inch diameter paper discs. \

3. Procedure
Weigh ou{ approximately 5 lbs. of materials for a BSOG mix.
Heat all materials to be blended and the mixing utensils to appropriate
temperatures to assure compaction of the r‘nix in the mold at 250°F as follows:
a. Stone to 325°F
_b. Asphalt Cement to 275°F
c. Mixing utensils and bowls to 325°F

If BSOG mix has already been batched (samplés taken from field), heat the

mix to 300°F.
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'Appendix E

MLR-90-4 Reports and Updates
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PROJECT NO.

: MLR~90~4 (REVISED) DATE: June 29, 1991

PROJECT TITLE: Permeability of Granular Subbase Materials

PRINCIPAL INVESTIGATOR: Frank Mivagawa

PURPOSE:

OBJECTIVE:

PROCEDURE :

PHASE

To determine if adequate drainage is being provided by
granular subbase materials.

To determine a range of gradations and P.I.°s that will
provide adequate permeability for drainage and to
determine the in-place permeability of the subbase to
compare with laboratory results.

This research will consist of two phases.

I-a: ~test all granular base materials used in
1990 construction projects and determine
gradations, permeability, plasticity index,
and density. —-—COMPLETE

I-b: —gather samples of granular base materials
from producers that exhibit a plasticity
index from approximately 3-6 and determine
the permeability.

Il-a: —evaluate the results from I-a and select

various gradations to be altered and view the
effects of the alterations on permeability.

II-b: —measure the in-situ permeability from on-

PHASE

going projects.

- determine the in-place density, P.I1., and
gradations and compare with lab results.

RESPONSIBILITIES: The Aaggregate and Soils section will conduct all

CC:

O<um

EX

lab tests. Frank Mivagawa will perform all the
in-situ tests and prepare the final report.

- Brown
Lane
Marks
. Narotam
Dirks
Strum
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ATTN: Bernie Brown Aug 27, 1991
FROM: Frank Miyagawa

SUBJECT: Summary of I-80 in Cedar Co. project

The following is a brief summary of the work that has been
completed on the I-80 project in Cedar County regarding the
permeability of granular subbase materials:

SECTION #1
The first mile section of subbase material was the
standard 1" top size crushed concrete meeting gradation
specification #4121. 1In-situ and lab permeability were

conducted and showed that the material did not drai as well
as it should have. Gradation tests revealed that theéYe was a
significant breakdown of the material from the stockpile to the
grade. This first section has been paved over.

SECTION #2
The second section of material was the 1.5" top size
material with a change in the maximum percent passing the #8
sieve from 35% to 25%. In-situ and lab permeability tests were

also conducted on this material. There was a slight improvement
in permeability compared to the 1" material, but the permeability
was still relatively low. Gradation reports also showed a

significant breakdown of material as with the 1" material.

SECTION #3
The third section of subbase involved a change in
construction procedures. A maximum number of 4 passes with a
steel-drum roller operating in the static mode or a pneumatic-
tired roller was specified. Gradation tests are being conducted
to determine if the new procedure decreases the amount of
breakdown.

SECTION #4
The fourth section of material was produced with
special care in making sure that the old base material from the
existing pavement was not disturbed when the pavement was
removed. This resulted in a material that kept the % passing the
#8 sieve around 20-23%.

SECTION #5
The fifth section of crushed concrete is starting to be
produced. This material will have a target of 17% passing the #8
sieve. This will be achieved by scalping the material through a
2" screen to remove some of the fines.
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FUTURE PLANS
The following activities are planned for the rest of
the project:

1. Conduct in-situ and lab permeability tests on the new
material.

2. Run gradation tests on the new material to determine if
the change in construction procedures decreases
breakdown.

3. Obtain samples to run abrasion tests on the crushed

concrete.
cc: O0.J. Lane
C. Narotam
V. Marks
J. Grove
K. Dirks
R. Boulet

D. Mathis, FHWA
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ATTN: Bernie Brown Sept 3, 1991
FROM: Frank Miyagawa
SUBJECT: Permeability Update

Bob Steffes and I traveled to the I-80 project in Cedar
County on Aug 28 to obtain samples from the scalped crushed
concrete and to conduct in-situ permeability tests.

As of Aug 28, the contractor was producing the new scalped
crushed concrete at the plant, but it had not been used yet at
the grade. The samples we obtained at the plant were from the
belt, so the samples should be representative. In-situ
permeability tests were performed on the 1.5" material that was
produced without scalping and that was running around 20-25%
passing the #8 sieve.

The in-situ test results were slightly better for the
material that had the number of compaction passes limited to
four. There were still some areas that took over 35 minutes to
drain. However, most of the holes did drain. This would
indicate that there is some improvement due to the new
construction changes.

Laboratory permeability tests were conducted on the
stockpile-scalped material. Attached are the results of those
tests and a graph comparing the theoretical curves for the
scalped vs. non-scalped material. There is significant
improvement in permeability at lower densities for the scalped
material, but it is clear that as the density approaches 115-120
pcf that there is little difference between the two materials.
The in-place-scalped material would most likely have a lower
permeability at the grade due to material breakdown. Laboratory
tests are being conducted to evaluate the breakdown effects of
the new construction procedures.

There was one interesting difference between the two
materials. The scalped material was not as dense as the non-
scalped material with the same compaction energy. For the
standard proctor, the maximum density achieved in the New Jersey
Falling Head Permeameter was 123 pcf, with two other samples only
at 112 pcf. The maximum density achieved on the first material
for a standard proctor was 129 pcf, with most running around 120
pcf. Although the accuracy of determining densities with the
permeameter is subject to question, the two materials were
compacted under similar conditions and this difference in
characteristics is something that should be looked in to further.

There seems to be some improvement in permeability with the
new procedures and material. However, it is obvious that the
density has a great impact on the permeability of this material
regardless of gradation. A possible solution would be to look at
specifying a maximum density for the crushed concrete. Other

63



states that use crushed concrete do have maximum densities that
run around 110-115 pcf and provide adequate stability. The
permeability of the crushed concrete in Iowa at 110-115 pcf seems
to be in a range that would provide adequate drainage with very
little increase in cost. Additional tests would be needed to
determine if a density of 110-115 pcf would provide adequate
stability with the material Iowa is using.

I am planning on conducting in-situ tests as soon as the new
material has been placed. Lab tests with in-place samples will
also be conducted to see how the results compare with the plant
samples.

cc: O. J. Lane

V. Marks
C. Narotam
K. Dirks
T. Cackler
R. Boulet

D. Mathis, FHWA
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ATTN: Bernie Brown September 18, 1991
FROM: Frank Miyagawa

SUBJECT: Summary of I-80 in Cedar Co. project

The following is a brief summary of the work that has been
completed on the I-80 project in Cedar County regarding the
permeability of granular subbase materials:

SECTION ¢#1

The first mile section of subbase material was the
standard 1" top size crushed concrete meeting gradation
specification #4121. 1In-situ and lab permeability tests were
conducted and showed that the material did not drain as well as
it should have. Gradation tests revealed that there was a
significant breakdown of the material from the stockpile to the
grade. This first section has been paved over.

SECTION #2
The second section of material was the 1.5" top size

material with a change in the maximum percent passing the #8
sieve from 35% to 25%. 1In-situ and lab permeability tests were
also conducted on this material. There was a slight improvement
in permeability compared to the 1" material, but the permeability
was still relatively low. Gradation reports also showed a
significant breakdown of material as with the 1" material. This
section has also been paved over.

SECTION #3
The third section of subbase involved a change in
construction procedures. A maximum number of 4 passes with a
steel-drum roller operating in the static mode or a pneumatic-
tired roller was specified. This section has been paved.

SECTION #4
The fourth section of material was produced with
special care in making sure that the old base material from the
existing pavement was not disturbed when the pavement was removed
and with the change in compaction as section #3. This resulted
in a material that kept the % passing the #8 sieve around 20-23%.
In place gradation tests showed that the amount of breakdown with

this new construction procedure was much less than before. The
percent passing the #8 was 25.7 on the sample we obtained.
SECTION #5

The fifth section of crushed concrete is being produced
and placed. Gradation tests show that the ¥ passing the #8 is
about 17-18% and the % passing the #200 is around 2-4.5%. In-
situ tests need to be run and samples need to be obtained. This
low amount of fines is being achieved by bleeding off about 12%
of the fines after crushing. This is different from the original
idea of scalping off material passing a 2" sieve before crushing.
The contractor believed scalping over a 2" sieve would result in
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about 35% waste as opposed to the 12¥% now from bleeding off
fines.

Abrasion tests were conducted on the 1.5" scalped material
from the stockpile. The crushed concrete had an abrasion number
of 39 and 41. This would indicate that this material is not as
bad as we first believed as far as abrasion is concerned.

FUTURE PLANS
An interim report will be done in the next week with my
recommendations for the rest of this research project.

cc: O.J. Lane
C. Narotam

V. Marks
J. Grove
K. Dirks
R. Boulet

D. Mathis, FHWA
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Appendix F

Iowa DOT and Production Gradations
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Sample Description 1"

1%" Stockpile

1%" Stockpile - Scalped

1%" Stockpile - Scalped

1%" In-Place #1

1%" In-Place #2

1%" In-Place - 4 passes only
1%" Trough

1" Stockpile

1" In-Place

1" Trough

1%" Specification

1" Specification

100
100
100
100
100

98
100
100
100
100

100

IOWA DOT CENTRAL LABORATORY GRADATIONS
Percent Passing
Sieve No.

i 3/4" 1/2" 3/8" #4 #8 £16 #£30 #50 £100

88 72 54 43 29 22 17 13 9.2 6.9
83 67 53 43 26 17 12 8.7 6.2 4.9
79 64 55 43 27 18 12 8.2 4.8 3.1
96 90 83 76 64 48 36 27 18 13
94 88 77 65 47 36 27 21 14 10
94 77 62 51 35 26 19 14 9.0 6.5
94 82 71 59 41 30 23 17 12 9.0

100 84 70 56 37 26 19 13 8.0 5.3

100 87 69 52 35 25 18 13 8.2 5.6

100 94 83 72 50 35 26 18 11 8.0

10-25 0-15

100 ' 10-35

5.5
4.0
2.1
10

8.2
4.5
7.0
4.0
4.2

5.9



g%rgn; 821278 County Cedar \

Page 1 of 2 pajpet _ TR=80-7(57)265--12-16

Fred Carlson Co.

’.%,‘ lowa Department of Transportation
-

Contractor
[ cCentified Sample CERTIFIED GRADATION TEST REPORT Contract No. 33011
& x Monitor Sample Design
[ ] verification Sample Date _M Report No. D1ML-189~1¢
RECYCLED CR. CONC. FROM JUST W. OF THE CEDAR RIVER, EASTERLY TO APPROX. 1/2 MILE EAST OF THE SCOTT COUNTY
Source Name _ LINE ON I-80Q  T203ANo. _—_ Source Location Sec. Twp. Range _____ County
Material __Granular Subbase, 1" Class Gradation No. 12 Beds
Material Producer Destination ___Jobaite Sampled At Recycle Plant and off of Grade
Date Sample Sampled Tested Sieve Analysis Percent Passing Other Test Results
Sampled Identification By By —in 1n Yin 710 %on Nod4 | NoB | Not6 | Noo30 | No.50 [ No. 100 | No.200 Comp. | Tons
N Max. 100 35 15 6
Production Limits
Min. 10 0 0 Sampled at
Lamantia,Wood,
7/30 | D1IRA=91  |McCull | Abbott 100| 90| 79 | 68 | 47 |34 |25 |17 |9.3|5.4|3.4 Plahpt
o 7/31 | D1JL-121 " Lowder 100 91| 79 (65 | 45 (34 {24 (16 |8.5(4.9(|3.1 Plant
w
7/31 | D1JL-122 " Lowder 100| 94] 81 | 66 | 46 | 35 (27 [19 |12 [8.4/6.2 Grade
Abbott
8/01 | D1RA-93 McCull Abbott|100| 99| 91| 81| 70 | 50 [ 36 (27 |18 |9.6/5.7|3.7 Plapt
8/01 | D1RA-94 " Abbott 100 89| 80 71 |52 |39 (30 [22 |13 |8.916.6 Grade
Abbott
8/02 | D1IRA-95 Wood Abbott 100| 87| 73 |1 61 |43 131 |23 |15 |7.5]4.0]2.2 Plaht
8/02 | D1AW-28 " Wood 100] 89| 79| 67 [ 47 |34 (26 |19 |12 [8.5/6.4 Grade
Ls/oz D1AW-27 " Wood 1100| 88| 73 | 61 |41 |30 |22 |15 |8.0[/4.8/3.2 Plant
Note to Counly and Resident Engineers—It County or Project Number s incorract, pleass notity Inspector and Ames Olfice Prompily. Corracted Reports will be issusd.
ESTIMATED QUANTITY Tons
Comments
TOTAL PREVIOUSLY CERTIFIED Tons
! TOTAL CERTIFIED TO DATE Tons
CERTIFICATION NUMBER
* AGREED by the contractor/producer Reported By _______Harold E MeCullough =
Distribution \élov:i(;gn?ggycag‘i{s!r}ixcrle??gggggfoengineer; Canary Copy - Project Consruction Engineer: Pink Copy - Certified Technician: Representing LDQT
|




Form 821278
2-89

Page 2

’____] Certitied Sample

@Monitor Sample

[ veritication Sample

of 2

‘ lowa Department of Transportatlon

RECYCLED CR. CONC. FROM JUST W. OF THE CEDAR RIVER,

AN

c°umy Cedar \
Contractor Ered Carlson Co.

CERTIFIED GRADATION TEST REPORT Contract No. 33011

Design
Date 8[08[91 ngponNQ.DlML-leg—lg

EASTERLY TO APPROX. 1/2 MILE EAST OF THE SCOTT COUNTY

SourceName _LINE ON I-80 T-203ANo. Source Location Sec. Twp. Range ___ County
Material _Granular Subbase, Class Gradation No. 12 Beds
Material Producer stination __Jobsite sampled At Recycle Plant and off of Grade
Date Sample Sampled Tested Sieve Analysis Percent Passing Other Test Results
Sampled Identification By By —in 1in %in Y2 in Win. No 4 No.8 [ No.16 | No.30 | No.50 | No.100 | No.200 . Comp. | Tons
L Max. 100 35 15 6
Production Limits 5 é
Min. 10 0 0 Sampled at
Abbott
8/05 | D1AW-29 Wood Wood 100| 99| 94| 84| 71 | 50 |37 [28 |21 [13 [9.4|7.2 Gragde
Garrity
- 8/06 | DIRA-97 Abbott Abbott 100} 95} 85| 73 154 {42 132 |24 |15 |11 8.4
o
1

Note 10 County and Resident Engineers—Iit County or Project Number Is incorrect, please notily Ingpector and Amas Office Promptly. Corrected Aaports will bs Issued.

Comments

ESTIMATED QUANTITY Tons
TOTAL PREVIOUSLY CERTIFIED Tons
TOTAL CERTIFIED TO DATE Tons

CERTIFICATION NUMBER

*AGREED by the contractor/producer

Distribution: White Copy - District Materials Engineer; Canary Copy - Project Consruction Engineer; Pink Copy - Certitied Technician;

Gotdenrod Copy - Area Inspector

ReportedBy —_ Harold E McCullough

Representing IDOT




County_%?/

Project ZMZ@% ~ /2 z&

Contract No. CJ?&//

"Form“621278
11.76

’%‘ lowa Department of Transportation

Design
DAILY CERTIFIED GRADATION TEST REPORT Date f/f/f/

Réport No. _‘&%’7/

¢
Plant Location M— Source Location Vbt L_ Sec. Twp Range _ Countv%
. 7 4 . A
/ &

Sampled au%%dmﬁ;é@féz 197
Percent Passing

No. 16/No. 30{No. 50 No. 100No. 200

’Pro‘du‘ction g /5-
Limits Min. Vo Af‘ —
doo-9 Horfy | PALY Y 0 # P2 5T Tt
A1 oae  (peltp b 76 445526/ /9 12 77;[5’ ol
8% 7/a9 00|79 77| 66| 46\3325 /9| 43| R AL cnt ongl)
A9 /e 00 F7 |\ 7516214250 22\ 5.9 65144 d
da2 oty w\l? W60 s 299/ 14| P57 275
&P 00P7\ 7142 4.3 22 152 5.3/
Mt 192 2N A ACT R AV AV AV APV “

27

DdStination

Sieve Analysis

Lab. No, IDENTIFICATION

OF SAMPLES —in, [V in, [ % in. |2 in [ % in, [No. 4

Max.

"N

Note to County and Resident Engineers—I1f County or Project Number is incorrect, pleasa notity inspector and Ames Office Promptly. Corrected Reports will be issued. {Check One)
ESTIMATED QUANTWY____/@LM__{?;“:"'
Comments .
TOTAL PREVIOUSLY CERTIFIED g“ Yd.
ons
TOTAL CERTIFIED TODATE /2,500  (cu.vu
Tons.
/‘
CERTIFICATION NUMBER /Catj J
. ’APPROVEP by the contractor/producer Sampled and Tested By y /

Goldenro¢ Copy-Certitied Technician

! mﬁ
" Distribution: White Copy-Materials Ottice; Canary Copy-Materials/Engineer; Pink Copy- Rescdem Construction Engineer/County Engineer: Representmg %Méf J(a



